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(54) PRINTING METHOD

(57) A printing method detects a density of a first
black image to be printed in a first black color; determines,
when the detected density is equal to a first density, a
size of a first character to be embedded in the first black
image to a first size, and prints the first character at the
first size in a second black color with a transmissivity at
a near infrared ray band that is different from that of the

first black color; determines, when the detected density
is lower than the first density, a size of the first character
to a second size larger than the first size, and prints the
first character at the second size in the second black
color; and prints a region except a region in which the
first character is to be printed in the first black image, in
the first black color.
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Description

[BACKGROUND]

[0001] There is a technology to apply an outline micro character to a character portion printed with a black (K) ink,
and a technology to print the micro character with a mixed color of cyan (C), magenta (M) and yellow (Y) inks. Since an
outline micro character is small in a character size, it has characteristics that to print it by a general printer is difficult,
and to visually recognize it is also difficult. In addition, a micro character printed with a mixed color of CMY inks has
characteristics that to visually recognize it is further difficult.
[0002] However, a technology to apply a micro character is a technology which is limited to a character portion printed
with a K ink, and it may be sometimes difficult to embed forgery preventing information, such as a micro character, in
an image in which black portions thereof are indefinite, such as a face image.

[BRIEF DESCRIPTION OF THE DRAWINGS]

[0003]

Fig. 1 is a diagram showing an example of an ID card manufactured by an ID card manufacturing device according
to a first embodiment.
Fig. 2 is a diagram showing an example of spectral characteristics of respective CMYK colors which are used in a
printing method according to the first embodiment.
Fig. 3 is a diagram showing an example of a schematic configuration of the ID card manufacturing device according
to the first embodiment.
Fig. 4 is a diagram for explaining an example of a division processing of image data by the ID card manufacturing
device according to the first embodiment.
Fig. 5A, Fig. 5B and Fig. 5C are diagrams for explaining an example of a determination processing of a size of a
forgery preventing character by the ID card manufacturing device according to the first embodiment.
Fig. 6 is a diagram showing an example of a character size determination table to be used for determining a size
of a forgery preventing character by the ID card manufacturing device according to the first embodiment.
Fig. 7 is a flow chart showing an example of a flow of a print processing of an image by the ID card manufacturing
device according to the first embodiment.
Fig. 8 is a diagram showing an example of a reflectivity of a black image printed by laser engraving.
Fig. 9 is a diagram showing an example of a schematic configuration of an ID card manufacturing device according
to a second embodiment.
Fig. 10 is a diagram for explaining an example of a division processing of image data by the ID card manufacturing
device according to the second embodiment.
Fig. 11 is a flow chart showing an example of a flow of a print processing of an image by the ID card manufacturing
device according to the second embodiment.
Fig. 12 is a diagram showing an example of a functional configuration of a detection device according to a third
embodiment.
Fig. 13A and Fig. 13B are diagrams for explaining an example of a print processing of a face image by an ID card
manufacturing device according to a fourth embodiment.
Fig. 14 is a table showing an example of the relation between forgery preventing information to be embedded in a
monochrome image in the ID card manufacturing device according to the fourth embodiment, and an embedding
density indicating the forgery preventing information.
Fig. 15A and Fig. 15B are diagrams for explaining an example of a print processing of a reference region by the ID
card manufacturing device according to the fourth embodiment.
Fig. 16 is a flow chart showing an example of a flow of a print processing of an image by the ID card manufacturing
device according to the fourth embodiment.
Fig. 17 is a flow chart showing an example of a flow of a print processing of an image by an ID card manufacturing
device according to a fifth embodiment.

[DETAILED DESCRIPTION]

[0004] A printing method of the embodiment detects a density of a first black image to be printed in a first black color;
determines, when the detected density is equal to a first density, a size of a first character to be embedded in the first
black image to a first size, and prints the first character at the first size in a second black color with a transmissivity at
a near infrared ray band that is different from that of the first black color; determines, when the detected density is lower
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than the first density, a size of the first character to a second size larger than the first size, and prints the first character
at the second size in the second black color; and prints a region except a region in which the first character is to be
printed in the first black image, in the first black color.
[0005] Another printing method of the embodiment prints a first region that is at least a part of a first black image,
using a first black color with a transmissivity of a light at a near infrared band that is a first transmissivity, at a second
density which is not more than a first density that is previously set to the first region and corresponds to forgery preventing
information; and prints, when the second density is lower than the first density, the first region using a second black
color with a transmissivity of a light at the near infrared band that is a second transmissivity different from the first
transmissivity, so that a density of the first region becomes equal to the first density.
[0006] Hereinafter, ID card manufacturing devices to which a printing method according to the present embodiment
is applied will be described, with reference to the attached drawings.

(First embodiment)

[0007] Fig. 1 is a diagram showing an example of an ID card manufactured by an ID card manufacturing device
according to a first embodiment. In the present embodiment, an ID card 1 is a recording medium on which various types
of information can be printed, and is a driver license, an admission card, or the like on which personal information has
been printed, for example.
[0008] In the present embodiment, as shown in Fig. 1, in the ID card 1, personal information such as a face image 11
and character information 12 is printed on a substrate 2. The face image 11 is printed in color. In the present embodiment,
material such as paper and polycarbonate is used, as the substrate 2 of the ID card 1. The material of the substrate 2
of the ID card 1 may be material on which an image, such as the personal information and so on can be printed, and is
not limited to paper or polycarbonate. In addition, regarding an image to be printed on the ID card 1, the image may be
directly printed on the substrate 2, or the image is printed on a transparent film F (not shown) for protecting the ID card
1, and the film F printed with the image may be pasted on the substrate 2.
[0009] In the present embodiment, an image is printed on the substrate 2 by a printing method which changes a density
of an image to be printed by an area of dots per unit area (for example, a dither method which expresses shading of an
image in two gradations). In addition, in the present embodiment, a color image is printed on the substrate 2 with
respective inks of cyan (C), magenta (M) and yellow (Y). But since an image of a color (an example of a second black
color) in which respective CMY inks are superposed, out of images to be printed on the substrate 2, is visually recognized
as an image of a black color, an image of such a color is printed in a color (an example of a first black color) of a black
(K) ink such as carbon black.
[0010] Here, using Fig. 2, spectral characteristics of ink of each color of CMYK will be described. Fig. 2 is a diagram
showing an example of spectral characteristics of the ink of each color of CMYK to be used in a printing method according
to the first embodiment. As shown in Fig. 2, the ink of each color of CMY indicates a high transmissivity for a light of a
wavelength in a near infrared ray band with a wavelength of not less than 750 nm. In contrast, the ink of K indicates a
low transmissivity for a light of a wavelength of any band. In other words, it is found that the ink of K has a high absorptivity
for a light of a wavelength of any band.
[0011] A black image which an image to be printed on the ID card 1 includes, includes a prescribed region in which
a forgery preventing character (an example of a first character) that is a character for preventing forgery of the ID card
1 is to be embedded. The prescribed region includes a first region in which the forgery preventing character is to be
printed and a second region other than a first region. A black image in a second region is printed with a K ink, and the
forgery preventing character is printed in the first region in a black color (a black color which is different from the K ink
in a transmissivity at a near infrared ray band) in which CMY inks are superposed. By this means, the forgery preventing
character is embedded in the black image. The forgery preventing character embedded in the black image cannot be
visually recognized by the naked eye, but it can be detected using a detection device capable of detecting a light of a
near infrared ray band.
[0012] Next, an ID card manufacturing device according to the present embodiment will be described using Fig. 3.
Fig. 3 is a diagram showing an example of a schematic configuration of the ID card manufacturing device according to
the first embodiment. As shown in Fig. 3, in the present embodiment, an ID card manufacturing device 30 includes an
image processing section 31, an ink jet printing section 32 and a conveying section 34.
[0013] The image processing section 31 functions as a control section which performs a print processing of an image
to the substrate 2 in the ID card manufacturing device 30. The ink jet printing section 32 functions as a printing section
which prints an image on the substrate 2. The conveying section 34 conveys the substrate 2 to a position capable of
printing an image by the ink jet printing section 32.
[0014] The image processing section 31 generates data (hereinafter, called image data) of an original image (an
example of a first image) that is an image to be printed on the substrate 2. The image processing section 31 divides the
image data, in accordance with a prescribed ratio (hereinafter, called a division ratio) into data (hereinafter, called
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monochrome image data) of a monochrome image FM (an example of a first black image) to be printed with a K ink,
and data (hereinafter, called a color image data) of a color image FC (an example of a second image) to be printed with
CMY inks.
[0015] Specifically, the image processing section 31 color-separates the image data into components of C, M, Y and
K colors, by an error diffusion method, for example. For example, the image processing section 31 calculates values of
C, M and Y components, for each pixel (dot) of the original image. The image processing section 31 sets the lowest
value of the C, M, Y components to a value of the K component. Further, the image processing section 31 subtracts the
value of the K component from the values of the C, M, Y components, to newly set the subtracted values to values of
C, M, Y components, respectively. In this manner, the image processing section 31 calculates the values of the C, M,
Y and K components for each dot.
[0016] The image processing section 31 may decompose the image data into components of respective CMYK colors
by other method different from the error diffusion method. In addition, the image processing section 31 may decompose
the image data into a plurality of color components including other color component (for example, light cyan, light magenta,
white color, and fluorescent color).
[0017] The image processing section 31 generates monochrome image data from the K component of the original
image. Further, the image processing section 31 generates color image data from the C, M, and Y components of the
original image.
[0018] The monochrome image FM and the color image FC are synthesized (combined), and thereby the former
original image is printed on the substrate 2. In addition, the image processing section 31 may divide the image data into
three or more data for each color, or may divide it for each position (coordinate).
[0019] Fig. 4 is a diagram for explaining an example of a division processing of image data by the ID card manufacturing
device according to the first embodiment. For example, as shown in Fig. 4, the image processing section 31 divides the
face image 11 included in the original image, into color image data in which CMY components are 10%, and monochrome
image data in which a K component is 90%. In the present embodiment, the image processing section 31 divides the
inputted image data into color image data in which CMY components are 10%, and monochrome image data in which
a K component is 90%. The image processing section may divide the original image into color image data and mono-
chrome image data so that the sum of the CMY components and the K component becomes 100%, and the division
ratio is not limited to the above-described ratio.
[0020] Returning to Fig. 3, the ink jet printing section 32 includes a first storage section 32a and an ink jet head 32b.
The first storage section 32a stores the color image data and the monochrome image data which are inputted from the
image processing section 31. The ink jet head 32b prints an original image on the substrate 2 by an ink jet method.
[0021] Specifically, the ink jet head 32b ejects CMY inks to the substrate 2. By this means, the ink jet head 32b forms
dots of the CMY components on the substrate 2, to form the color image FC based on the color image data. Subsequently,
the ink jet head 32b ejects a K ink to the substrate 2. By this means, the ink jet head 32b forms dots of the K component
on the substrate 2, to form the monochrome image FM based on the monochrome image data.
[0022] The conveying section 34 conveys the substrate 2 before printed with the original image to a position immediately
below the ink jet head 32b. In the present embodiment, the conveying section 34 conveys the substrate 2 to a position
immediately below the ink jet head 32b, by a roller, a belt or the like, for example.
[0023] After that, the conveying section 34 conveys the substrate 2 printed with an image to a prescribed position.
And, when the substrate 2 and the film M (not shown) are superposed at the prescribed position, and thereby the ID
card 1 is manufactured, the conveying section 34 conveys the ID card 1 outside the ID card manufacturing device 30,
and thereby issues the ID card 1.
[0024] In the present embodiment, the ink jet printing section 32 prints the color image FC and the monochrome image
FM on the substrate 2. But without being limited to this, the ink jet printing section 32 may print the color image FC and
the monochrome image FM on the film F, or may print one of the color image FC and the monochrome image FM on
the substrate 2 and print the other on the film F.
[0025] The ID card manufacturing device 30 according to the present embodiment can embed a forgery preventing
character in the monochrome image FM divided from the original image. Specifically, the ink jet printing section 32, in
the prescribed region in which the forgery preventing character is to be embedded in the monochrome image FM, prints
a black image of the second region other than the first region in which the forgery preventing character is to be printed,
with a K ink, and prints the forgery preventing character in the first region in a black color in which the CMY inks are
superposed. By this means, since it is possible to embed the forgery preventing character in the original image in a state
invisible by the naked eye, when embedding the forgery preventing character in personal information, it is possible to
enhance resistance to the forgery of the ID card 1, without deteriorating the image quality of the personal information.
[0026] Further, in the present embodiment, the image processing section 31 detects a density of the monochrome
image FM in the prescribed region in which the forgery preventing character is to be embedded, and determines a size
of the forgery preventing character, in accordance with the detected density. And, the ink jet printing section 32 prints
the forgery preventing character having the size determined by the image processing section 31 in a black color in which
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the CMY inks are superposed. By this means, it is possible to prevent that a forgery preventing character with a small
size is printed in a region having a low density in the monochrome image FM, and thereby it becomes impossible to
recognize the forgery preventing character, or a forgery preventing character with a large size is printed in a region
having a high density in the monochrome image FM, and thereby it becomes possible to easily recognize the forgery
preventing character. That is, since it is possible to print a forgery preventing character on the monochrome images FM
having any density, it is possible to print a forgery preventing character in the monochrome image FM with a density
which differs depending on a person, such as the face image 11.
[0027] Next, a determination processing of a size of a forgery preventing character in the ID card manufacturing device
30 according to the present embodiment will be described using Fig. 5A, Fig. 5B and Fig. 5C. Fig. 5A, Fig. 5B and Fig.
5C are diagrams for explaining an example of a determination processing of a size of a forgery preventing character by
the ID card manufacturing device 30 according to the first embodiment.
[0028] Fig. 5A is an example in which a forgery preventing character has been embedded in the form of an outline
character, in each of a low density region R1, a medium density region R2 and a high density region R3 of the monochrome
image FM. Fig. 5B is an enlarged diagram of the forgery preventing characters embedded in the form of an outline
character in the low density region R1 and the high density region R3. Fig. 5C is an enlarged diagram of the forgery
preventing character embedded in the form of an outline character in the medium density region R2.
[0029] The low density region R1 is a region in which an area of dots per unit area (a density of the monochrome
image FM) is not more than a first density N1, as shown in Fig. 5A and Fig. 5B. The high density region R3 is a region
in which an area of dots per unit area is not less than a third density N3 higher than the first density Nl1, as shown in
Fig. 5A and Fig. 5B. The medium density region R2 is a region in which an area of dots per unit area is a second density
N2 that is higher than the first density N1 and lower than the third density N3, as shown in Fig. 5A and Fig. 5C.
[0030] As shown in Fig. 5B, when an outline character is embedded in the low density region R1, if a size of the outline
character is small, the outline character is buried in the second region other than the first region that is the outline
character, and thereby the outline character cannot be recognized. On the other hand, as shown in Fig. 5B and Fig. 5C,
the medium density region R2 and the high density region R3 which have a high density do not generally occupy a large
region in the whole of the monochrome image FM, it is impossible to embed an outline character with a large size. In
addition, when an outline character with a large size is embedded in a region with a high density, the outline character
will easily be recognized.
[0031] Accordingly, in the present embodiment, the image processing section 31 detects an image density D of a
prescribed region in which a forgery preventing character is to be embedded in the monochrome image FM. And, when
the detected image density D is not more than the first density N1, the image processing section 31 determines a
character size S1, as a size of the forgery preventing character. In addition, when the detected image density D is the
second density N2, the image processing section 31 determines a character size S2 smaller than the character size S1,
as a size of the forgery preventing character. In addition, when the detected image density D is not less than the third
density N3, the image processing section 31 determines a character size S3 smaller than the character size S2, as a
size of the forgery preventing character.
[0032] By this means, it is possible to prevent that a forgery preventing character with a small size is printed in a region
having a low density in the monochrome image FM, and thereby it becomes impossible to recognize the forgery preventing
character, or a forgery preventing character with a large size is printed in a region having a high density in the monochrome
image FM, and thereby it becomes possible to easily recognize the forgery preventing character. According to the present
embodiment, it is possible to print a forgery preventing character on the monochrome images FM having any density.
[0033] Fig. 6 is a diagram showing an example of a character size determination table which is used for determining
a size of a forgery preventing character in the ID card manufacturing device according to the first embodiment. In the
present embodiment, the ID card manufacturing device 30 includes a storage section not shown which stores a character
size determination table 600 shown in Fig. 6. As shown in Fig. 6, the character size determination table 600 stores the
image density D (D ≤ N1, N1 < D < N3, N3 ≤ D) of a prescribed region in the monochrome image FM, and a size (character
sizes S1, S2, S3) of a forgery preventing character when embedding the forgery preventing character in the monochrome
image FM of the image density D, in association with each other.
[0034] The image processing section 31 determines a size of a forgery preventing character, with reference to the
character size determination table 600 (an example of a table). Specifically, when having detected a density not more
than the first density N1 as the image density D in a prescribed region, the image processing section 31 determines the
character size S1 associated with the image density D of not more than the first density N1 in the character size
determination table 600, as a size of a forgery preventing character. In addition, when having detected the image density
D (second density N2) higher than the first density N1 and lower than the third density N3, as the image density D in
the prescribed region, the image processing section 31 determines the character size S2 associated with the image
density D higher than the first density N1 and lower than the third density N3 in the character size determination table
600, as a size of a forgery preventing character. In addition, when having detected a density not less than the third
density N3 as the image density D in the prescribed region, the image processing section 31 determines the character
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size S3 associated with the image density D of not less than the third density N3 in the character size determination
table 600, as a size of a forgery preventing character.
[0035] In addition, in the present embodiment, the image processing section 31 determines any one character size
out of the three character sizes S1, S2, S3, as a size of a forgery preventing character, in accordance with the detected
image density D. The image processing section 31 may be one which determines any one character size from the two
or more character sizes as a size of a forgery preventing character, in accordance with the detected image density D,
and is not limited to the present embodiment.
[0036] For example, when the monochrome image FM is an image in which a density changes based on an area of
dots per unit area, the image processing section 31 determines a size of a forgery preventing character so that a line
width d2 of the forgery preventing character is larger than a distance d1 between dots in a prescribed region. Specifically,
the image processing section 31 calculates a distance d1 between dots in the monochrome image FM, based on the
detected image density D of the prescribed region. And the image processing section 31 determines a size of a forgery
preventing character, in accordance with the following expression (1) so that the line width d2 of the forgery preventing
character becomes larger than the calculated distance d1. 

[0037] When a size of a forgery preventing character is determined by the image processing section 31, the ink jet
printing section 32 prints, in the prescribed region in which the forgery preventing character is to be embedded, a black
image of a second region other than a first region in which the forgery preventing character is to be printed, in a 90%
black color with a K ink. On the other hand, the ink jet printing section 32 prints the first region (that is, a region of an
outline character) in the prescribed region in a 100% black color with CMY inks. Here, since the black colors used for
printing the first region and the second region respectively have the approximately same transmissivity in a visible ray
band, the first region and the second region are visually recognized as the equal monochrome image FM, by a human
visual sense. For the reason, when a forgery preventing character is to be embedded in personal information such as
the face image 11, it is possible to enhance the resistance to forgery of the ID card 1, without deteriorating image quality
of the personal information.
[0038] After that, the ink jet printing section 32 forms the color image FC with dots of CMY components, and the
monochrome image FM other than the prescribed region with dots of a K component, on the substrate 2 on which the
prescribed region of the monochrome image FM has been printed, and thereby forms an original image in which the
monochrome image FM and the color image FC are synthesized on the substrate 2.
[0039] In the present embodiment, in order to embed the forge preventing characters of a predetermined number in
the prescribed region in the monochrome image FM, the image processing section 31 detects the image density of the
prescribed region, and determines the size of the forgery preventing character, in accordance with the detected image
density D. However, the image processing section 31 may perform as in the following. When a region in which a forgery
preventing character is to be embedded is not previously set in the monochrome image FM, and only the size and the
number of the forgery preventing characters are previously set, the image processing section 31 detects image densities
D of a plurality of partial regions in the monochrome image FM. And, the image processing section 31 determines, in
the monochrome image FM, a partial region having the image density D in accordance with the size and the number of
the forgery preventing characters which are previously set, as a region in which the forgery preventing characters are
to be embedded, and embeds the forgery preventing characters in the determined region.
[0040] Or, when any of a region in which a forgery preventing character is to be embedded, the number of the forgery
preventing characters, and a size of the forgery preventing character is not set, in the monochrome image FM, the image
processing unit 31 may determine all of a region in which a forgery preventing character is to be embedded, a size of
the forgery preventing character, and the number of the forgery preventing characters in accordance with the image
densities D of a plurality of partial regions in the monochrome image FM.
[0041] Next, a flow of a print processing of an image by the ID card manufacturing device 30 according to the present
embodiment will be described using Fig. 7. Fig. 7 is a flow chart showing an example of a flow of a print processing of
an image by the ID card manufacturing device according to the first embodiment.
[0042] In the present embodiment, the image processing section 31 generates an original image using a dither method
or the like (step S701). Next, the image processing section 31 detects a ratio (an example of a first ratio) of a black
image included in the generated original image (step S702). Then, the image processing section 31 changes a prescribed
division ratio, in accordance with the detected ratio of the black image (step S703).
[0043] For example, the face image 11 included in the original image is personal information, and since areas of the
black images in the face images 11 are different for each the face image 11, the ratio in the face image does not always
become high. Specifically, when a color of hair included in the face image 11 is black, the ratio of the black image in the
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face image 11 becomes high, but when a color of hair included in the face image 11 is a color of other than black, the
ratio of the black image in the face image 11 becomes low. Accordingly, when the detected ratio of the black image is
not more than a prescribed value (for example, 50%), the image processing section 31 increases the portion of the K
component of the division ratio by a prescribed value portion, and thereby can make the ratio of the black image in the
original image high, and can increase the region capable of embedding a forgery preventing character.
[0044] Next, the image processing section 31 divides the image data of the original image into monochrome image
data and color image data, in accordance with the changed division ratio (step S704). Further, the image processing
section 31 detects the image density D (that is an area of dots per unit area, in a prescribed region in the monochrome
image FM) of a prescribed region in which a forgery preventing character is to be embedded, in the monochrome image
FM based on the monochrome image data (step S705). Then, the image processing section 31 determines a size of
the forgery preventing character in accordance with the detected image density D (step S706).
[0045] The ink jet printing section 32, in the prescribed region, does not perform printing, with a K ink, a first region in
which a forgery preventing character with the determined size is to be printed, but prints a second region except the first
region in a 90% black color with the K ink (step S707). Further, the ink jet printing section 32 prints the forgery preventing
character in the first region in a 100% black color with CMY inks (step S708).
[0046] After that, the ink jet printing section 32 performs printing of the color image FC, on the substrate 2 on which
the prescribed region of the monochrome image FM has been printed, with the CMY inks (step S709), and performs
printing of the monochrome image FM except in the prescribed region with the K ink (step S710). By this means, the
ink jet printing section 32 forms the original image in which the monochrome image FM and the color image FC are
synthesized (step S711).
[0047] In this manner, according to the printing method according to the first embodiment, since it is possible to print
a forgery preventing character in a monochrome image FM of any density, it is possible to print a forgery preventing
character in the monochrome image FM with a density which differs depending on a person, such as the face image 11.

(Second embodiment)

[0048] The present embodiment is an example to print a monochrome image by laser engraving. In the following
description, regarding the same portions as the portion in the first embodiment, the description thereof will be omitted.
[0049] In the present embodiment, a monochrome image (a black image) out of an original image to be printed on the
substrate 2 is printed by laser engraving (LE).
[0050] Here, a reflectivity of a black image printed by laser engraving will be described, using Fig. 8. Fig. 8 is a diagram
showing an example of a reflectivity of a black image printed by laser engraving. As shown in Fig. 8, a reflectivity of a
black image printed by laser engraving shows a low reflectivity also to a light of a wavelength in a near infrared ray band
with a wavelength of not less than 750 nm. In other words, an absorptivity of a black image printed by laser engraving
shows a high absorptivity to a light of a wavelength in a near infrared ray band with a wavelength of not less than 750
nm, in the same manner as a black image printed with a K ink. When printing by laser engraving is regarded as printing
with ink, it can be regarded that the transmissivity of ink is low in printing by the laser engraving.
[0051] Accordingly, in the black image which the image to be printed on the ID card 1 includes, out of the prescribed
region in which the forgery preventing character is to be embedded, the second region other than the first region in which
the forgery preventing character is to be printed, is printed by laser engraving, and in the first region, the forgery preventing
character is printed in a black color in which the CMY inks are superposed. By this means, the forgery preventing
character embedded in the black image cannot be visually recognized by the naked eye, but can be detected by a
detection device capable of detecting a light of a near infrared ray band.
[0052] Next, an ID card manufacturing device to which the printing method according to the present embodiment is
applied will be described, using Fig. 9. Fig. 9 is a diagram showing an example of a schematic configuration of the ID
card manufacturing device according to the second embodiment. As shown in Fig. 9, in the present embodiment, an ID
card manufacturing device 90 includes an image processing section 91, an ink jet printing section 92, a laser engraving
section 93 and a conveying section 94.
[0053] The image processing section 91 inputs monochrome image data into the ink jet printing section 92 and the
laser engraving section 93. Further, the image processing section 91 inputs color image data into the ink jet printing
section 92.
[0054] Also in the present embodiment, when the image data is inputted, the image processing section 91 divides the
image data into monochrome image data and color image data, in accordance with a prescribed division ratio. Fig. 10
is a diagram for explaining an example of a division processing of the image data by the ID card manufacturing device
according to the second embodiment. For example, as shown in Fig. 10, the image processing section 91 divides the
face image 11 included in the original image into color image data in which CMY components are 10%, and monochrome
image data in which a K component to be printed by laser engraving is 90%.
[0055] In the present embodiment, the image processing section 91 divides the image data into color image data in



EP 3 067 217 A1

8

5

10

15

20

25

30

35

40

45

50

55

which CMY components are 10%, and monochrome image data in which a K component to be printed by laser engraving
is 90%. The image processing section 91 may divide the original image into color image data and monochrome image
data so that the sum of the CMY component and the K component to be printed by laser engraving becomes 100%,
and the division ratio is not limited to the above-described ratio.
[0056] Returning to Fig. 9, the ink jet printing section 92 includes a first storage section 92a and an ink jet head 92b.
The first storage section 92a stores the color image data and the monochrome image data which are inputted from the
image processing section 91. The ink jet head 92b acquires the color image data stored in the first storage section 92a,
and prints the color image FC on the substrate 2, based on the acquired color image data. In addition, the ink jet head
92b acquires the monochrome image data stored in the first storage section 92a, and prints a forgery preventing character
in the first region on the substrate 2, in a black color in which the CMY inks are superposed, based on the acquired
monochrome image data.
[0057] The laser engraving section 93 includes a second storage section 93a and a laser irradiation section 93b. The
second storage section 93a stores the monochrome image data inputted from the image processing section 91. The
laser irradiation section 93b records a black image in the second region except the first region in which the forgery
preventing character is to be printed, in the monochrome image FM on the substrate 2, with a laser engraving system,
based on the monochrome image data stored in the second storage section 93a.
[0058] The laser irradiation section 93b uses a YAG laser of a diode laser with a wavelength of 900 nm - 1600 nm,
for example. The laser irradiation section 93b may use another laser. The laser irradiation section 93b irradiates the
surface of the substrate 2 with a laser light having a wavelength of 1064 nm, and thereby records the monochrome
image FM on the substrate 2.
[0059] The conveying section 94 conveys the substrate 2 immediately below the ink jet head 92b and the laser
irradiation section 93b. That is, the conveying section 94 conveys the substrate 2 to a position where an image can be
printed by the ink jet printing section 92, and a position where an image can be recorded by the laser engraving section 93.
[0060] Also the ID card manufacturing device 90 according to the present embodiment embeds a forgery preventing
character in the prescribed region in the monochrome image FM divided from the original image. Specifically, the laser
engraving section 93, in the prescribed region in the monochrome image FM, prints (records) a black image in the second
region other than the first region in which the forgery preventing character is to be printed. In addition, the ink jet printing
section 92 prints the forgery preventing character in the first region in a black color in which the CMY inks are superposed.
By this means, it is possible to embed the forgery preventing character in the original image in a state invisible by the
naked eye. When embedding a forgery preventing character in personal information such as the face image 11, it is
possible to enhance resistance to the forgery of the ID card 1 without deteriorating the image quality of the personal
information.
[0061] Further, in the present embodiment, the image processing section 91 detects a density of the prescribed region
of the monochrome image FM in which the forgery preventing character is to be printed, and determines a size of the
forgery preventing character in accordance with the detected density. Then, the ink jet printing section 92 prints the
forgery preventing character having the size determined by the image processing section 91 in a black color in which
the CMY inks are superposed. By this means, it becomes possible to prevent that a forgery preventing character with
a small size is printed in a region having a low density in the monochrome image FM, and thereby it becomes impossible
to recognize the forgery preventing character, or a forgery preventing character with a large size is printed in a region
having a high density in the monochrome image FM, and thereby it becomes possible to easily recognize the forgery
preventing character. That is, since it is possible to print the forgery preventing character in the monochrome image FM
having any density, it is possible to print the forgery preventing character in the monochrome image FM with a density
which differs depending on a person, such as the face image 11.
[0062] Next, a flow of a print processing of an image by the ID card manufacturing device 90 according to the present
embodiment will be described, using Fig. 11. Fig. 11 is a flow chart showing an example of a flow of a print processing
of an image by the ID card manufacturing device according to the second embodiment. The same symbols as the
symbols given to the processes of Fig. 7 are given to the same processes as the processes shown in Fig. 7 which have
been described in the first embodiment, and the detailed description thereof will be omitted.
[0063] The laser engraving section 93 does not perform printing by laser engraving to the first region in which a forgery
preventing character with the determined size is to be printed, but performs printing to the second region except the first
region in a 90% black color by laser engraving (step S1101). Further, the ink jet printing section 92 prints the forgery
preventing character in the first region in a 100% black color with the CMY inks (step S708).
[0064] After that, the ink jet printing section 92 performs printing of the color image FC on the substrate 2 on which
the prescribed region of the monochrome image FM has been printed, with the CMY inks (step S709). Further, the laser
engraving section 93 performs printing of the monochrome image FM except in the prescribed region, on the substrate
2 on which the prescribed region of the monochrome image FM has been printed, by laser engraving (step S1103). By
this means, the ink jet printing section 92 and the laser engraving section 93 forms an original image in which the
monochrome image FM and the color image FC are superposed, on the substrate 2 (step S1104).
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[0065] In the present embodiment, the printing by the ink jet printing section 92 and the recording by the laser engraving
section 93 are both performed on the substrate 2, but when the substrate 2 is formed of synthetic resin such as poly-
carbonate, it is difficult to perform printing by the ink jet printing section 92 to the substrate 2. In addition, it is difficult to
perform recording by the laser engraving section 93 to the film F. For the reason, the ID card manufacturing device 90
may perform printing by the ink jet printing section 92 to the film F, and may perform recording by the laser engraving
section 93 to the substrate 2. In this case, the film F on which the printing by the ink jet printing section 92 has been
performed is superposed on the substrate 2 on which the recording by the laser engraving section 93 has been performed,
and thereby printing of the prescribed image on the ID card is finished.
[0066] In this manner, according to the printing method according to the second embodiment, the same action and
effect as the first embodiment can be obtained.

(Third embodiment)

[0067] The present embodiment is an example of a detection device which detects a forgery preventing character
from the ID card manufactured by one of the ID card manufacturing devices according to the first and second embodi-
ments.
[0068] Fig. 12 is a diagram showing an example of a functional configuration of a detection device according to a third
embodiment. As shown in Fig. 12, a detection device according to the present embodiment includes an illumination
section 1201, a filter 1202, a lens 1203, a sensor 1204, a signal processing section 1205, an image display section 1206
and a determination section 1207.
[0069] The illumination section 1201 irradiates a forgery preventing character M printed on the ID card 1 with a light
having a wavelength of a near infrared ray band. For example, the illumination section 1201 may be a light source
capable of emitting a light of a wavelength of a near infrared ray band, such as a halogen illumination and a white light
lamp capable of emitting a light of a wavelength from a band of a visible light to a near infrared ray band, an LED (Light
Emitting Diode) illumination capable of emitting a light of a wavelength of a near infrared ray band, and so on, and the
illumination section 1201 is not limited to the exemplified light source.
[0070] The forgery preventing character M printed on the ID card 1 is printed in a black color (a color in which the
CMY inks are superposed) which can transmit a light of a wavelength of a near infrared ray band. For the reason, the
light which is emitted from the illumination section 1201 and illuminates the forgery preventing character M is transmitted
through the forgery preventing character M and is reflected by the substrate 2. On the other hand, a portion except the
forgery preventing character M out of the black image printed on the ID card 1 is printed in the K component absorbing
a light of a wavelength of a near infrared ray band, or by laser engraving. For the reason, the light which is emitted from
the illumination section 1201 and illuminates the black image except the forgery preventing character M is absorbed in
the black image, and thereby the reflectivity of the light is decreased.
[0071] The filter 1202 cuts a light of a wavelength (for example, a wavelength of a band of a visible ray) shorter than
a wavelength of a near infrared ray band, out of the light reflected by the ID card 1. By this means, only a light of a
wavelength of a near infrared ray band passes through the filter 1202, and is detected by the sensor 104 via the lens
1203. Here, the sensor 1204 is composed of a CCD camera, a CMOS camera or the like which can detect a light of a
wavelength of a near infrared ray band.
[0072] The light detected by the sensor 1204 is converted into an image signal, and the image signal is sent to the
signal processing section 1205. The signal processing section 1205 outputs the image signal sent from the sensor 1204
to the image display unit 1206 and the determination section 1207.
[0073] The image display section 1206 displays an image based on the image signal inputted from the signal processing
section 1205. The image display section 1206 displays an image of the forgery preventing character M shown in Fig.
5A when the forgery preventing character M is printed on the ID card 1. Accordingly, a user of the detection device
confirms an image displayed on the image display section 1206, and thereby can determine authenticity of the ID card
1. In addition, the determination section 1207 identifies an image printed on the ID card 1 based on the image signal
inputted from the signal processing section 1205, and determines authenticity of the ID card 1 from the identified image.
[0074] In this manner, according to the detection device according to the third embodiment, it is possible to detect the
forgery preventing character M embedded in the black image, by using the detection device capable of detecting a light
of a wavelength of a near infrared ray band.

(Fourth embodiment)

[0075] The present embodiment is an example to print a region of at least a part of a monochrome image of a print
target, using a K ink, at a density which is not more than a density previously set for the relevant region and corresponds
to forgery preventing information. In the following description, the description about the same configuration as the
configuration in the first embodiment will be omitted.
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[0076] Also in the present embodiment, the ID card manufacturing device 30 can embed forgery preventing information
in the monochrome image FM divided from the original image. Specifically, the ink jet printing section 32 prints an
embedded region (an example of the first region) that is a region that is at least a part of the monochrome image FM,
using a black color (in the present embodiment, a black color of a K ink) of which transmissivity of a light in a near infrared
ray band is a first transmissivity, and at an embedding density. Here, the embedding density is a density which is not
more than a prescribed density (an example of a first density) that is a density previously set for the embedded region,
and corresponds to the forgery preventing information. In addition, the prescribed density is a density of a region in
which the forgery preventing information is to be printed in the monochrome image FM. In the following, the prescribed
density may be written as a prescribed density of the monochrome image FM.
[0077] Furthermore, when the embedding density is lower than the prescribed density, the ink jet printing section 32
prints the embedded region, using a black color in which CMY inks are superposed, so that the density of the embedded
region becomes equal to the prescribed density, to supplement the density. In the present embodiment, the ink jet printing
section 32 prints the embedded region in a black color in which the CMY inks are superposed, to supplement the density,
but may be one which prints the embedded region in a black color with a transmissivity of a light at a near infrared ray
band that is different from a transmissivity of the K ink. By this means, since the forgery preventing information can be
embedded in the original image in a state invisible by the naked eye, and when the forgery preventing information is
embedded in personal information, such as the face image 11 and the character information 12, it is possible to enhance
resistance to the abuse of the ID card 1 without deteriorating the image quality of the personal information.
[0078] Next, a print processing of the face image 11 in the ID card manufacturing device 30 according to the present
embodiment will be described, using Fig. 13A and Fig. 13B. Fig.=13A and Fig. 13B are diagrams for explaining an
example of a print processing of the face image by the ID card manufacturing device according to the fourth embodiment.
[0079] Fig. 13A is an example in which a plurality of embedded regions r1, r2, r3, r4 which the face image 11 in the
monochrome image FM includes are respectively printed using a K ink at different embedding densities d. Fig. 13B is
an enlarged diagram of the embedded regions r1, r2, r3 and, r4. In the present embodiment, the image processing
section 31 determines parts of the region of the background image of the face image 11, as the embedded regions r1,
r2, r3 and r4 (in the following description, when it is not necessary to discriminate the embedded regions r1, r2, r3, r4
and they are described as the embedded regions r).
[0080] In the present embodiment, the image processing section 31 determines the four embedded regions r1, r2, r3
and r4 as the embedded regions, but the image processing section 31 changes the number of the embedded regions r
in accordance with the forgery preventing information to be embedded in the monochrome image FM. For example,
when the forgery preventing information to be embedded in the monochrome image FM corresponds to one embedding
density d, the image processing section 31 determines one region in the monochrome image FM as the embedded region r.
[0081] In the present embodiment, the image processing section 31 sets a prescribed density of the monochrome
image FM to 100%, and changes the embedding density d in the range of 0% - 100% of the prescribed density in
accordance with the forgery preventing information. By this means, a density (that is, the embedding density d) of a
black image printed to the embedded region r with a K ink becomes information indicating the forgery preventing infor-
mation embedded in the monochrome image FM.
[0082] Fig. 14 is a table showing an example of the relation between forgery preventing information to be embedded
in the monochrome image and an embedding density indicating the forgery preventing information, in the ID card man-
ufacturing device according to the fourth embodiment. As shown in Fig. 14, in the present embodiment, the image
processing section 31 stores an embedding density table T which associates a code that is an example of the forgery
preventing information with a density indicating the code. The image processing section 31 sets the density associated
with the code to be embedded in the monochrome image FM to the embedding density d. And the ink jet printing section
32 prints the embedded region r using the K ink at the embedding density d set by the image processing section 31.
[0083] For example, when embedding a code: "2" in the embedded region r1, the image processing section 31 sets
a density: 66.6% associated with the code: "2" in the embedding density table T, to the embedding density d. In addition,
when embedding a code: "0" in the embedded region r2, the image processing section 31 sets a density: 0% associated
with the code: "0" in the embedding density table T, to the embedding density d. In addition, when embedding a code:
"1" in the embedded region r3, the image processing section 31 sets a density: 33.3% associated with the code: "1" in
the embedding density table T, to the embedding density d. In addition, when embedding a code: "3" in the embedded
region r4 , the image processing section 31 sets a density: 100% associated with the code: "3" in the embedding density
table T, to the embedding density d.
[0084] And then, the ink jet printing section 32, as shown in Fig. 13B, prints the embedded region r1 using the K ink
at the embedding density d: 66.6%. The ink jet printing section 32, as shown in Fig. 13B, prints the embedded region
r2 using the K ink at the embedding density d: 0%. The ink jet printing section 32, as shown in Fig. 13B, prints the
embedded region r3 using the K ink at the embedding density d: 33.3%. The ink jet printing section 32, as shown in Fig.
13B, prints the embedded region r4 using the K ink, at the embedding density d: 100%. By this means, it is possible to
embed the forgery preventing information "2013" in the embedded regions r1, r2, r3, and r4.
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[0085] In the present embodiment, the image processing section 31 sets a density in accordance with the code to be
embedded in the monochrome image FM, out of the densities of four gradations, as the embedding density d, but can
set any of densities of not more than four gradations or densities of not less than four gradations, as the embedding
density d. For example, when there are ten kinds of codes to be embedded in the monochrome image FM, the image
processing section 31 sets a density which indicates the code out of densities of ten gradations, as the embedding
density d. In addition, when there is one kind of code to be embedded in the monochrome image FM, the image processing
section 31 sets a density of one gradation as the embedding density d.
[0086] In addition, in the present embodiment, the image processing section 31 determines a rectangular region as
the embedded region r, as shown in Fig. 13A and Fig. 13B, but it is only necessary that at least a part of the region in
the monochrome image FM is determined as the embedded region r, and the image processing section 31 is not limited
to this example. For example, the image processing section 31 may determine a region of a shape of a character code
indicating a character, a figure or the like, in the monochrome image FM, as the embedded region r. The image processing
section 31 sets the region of a character or a figure as the embedded region r, and prints the embedded region r, using
the K ink at the embedding density d of not less than 0%. By this means, since the shape itself of the embedded region
r of a character, a figure or the like can be made as information indicating the forgery preventing information embedded
in the monochrome image FM, further more information can be embedded in the monochrome image FM, as the forgery
preventing information, by the embedding density d and the shape itself of the embedded region r.
[0087] In addition, in the present embodiment, it is preferable that the image processing section 31 sets a region in
the monochrome image FM, in which a density is uniform over a wide range and also is high as much as possible, as
the embedded region r. For example, when the image processing section 31 sets a region in the monochrome image
FM in which a density is low as the embedded region r, even when an original image is divided into color image data in
which CMY components are 0% and monochrome image data in which a K component is 100%, since an original density
(a prescribed density) of the embedded region r is low, a prescribed density of the embedded region r in the monochrome
image FM of the K component becomes about 0%, and thereby it becomes impossible to keep a density at the time of
printing the embedded region r. Accordingly, when the image processing section 31 prints an original image such as
the face image 11 on the ID card 1 such as a driver license, it is preferable to set a region including a K component such
as a background image of the face image 11, as the embedded region r. An image of a dark tone including a K component,
such as blue and gray color is used for a background image of the face image 11, in many cases, and thereby it is easy
to keep a density at the time of printing the embedded region r, with a K ink.
[0088] In addition, in the present embodiment, the ink jet printing section 32 prints a reference region rr (an example
of a second region) that is a region different from the embedded region r in the monochrome image FM, using a K ink
and at a reference density that is a reference of the embedding density d.
[0089] Fig. 15A and Fig. 15B are diagrams for explaining an example of a print processing of a reference region by
the ID card manufacturing device according to the fourth embodiment. Fig. 15A is an example in which the reference
regions rr are printed at an upper limit density and a lower limit density of the embedding density d. Fig. 15B is an
enlarged diagram of the reference regions rr which are respectively printed at the upper limit density and the lower limit
density of the embedding density d. As shown in Fig. 15A, in the present embodiment, the image processing section 31
determines a region which is a part of the region of the background image of the face image 11, and is different from
the embedded region r, as the reference region rr.
[0090] Next, the image processing section 31 selects an upper limit density (embedding density d: 100%), and a lower
limit density (embedding density d: 0%) of the embedding density d, or all densities that become the embedding density
d, as a reference density. The ink jet printing section 32 prints the reference region rr using a K ink, and at the selected
reference density. For example, when an upper limit density and a lower limit density of the embedding density d are
selected as the reference densities, the ink jet printing section 32, as shown in Fig. 15B, prints one divided region rr1
out of two divided regions formed by dividing the reference region rr, using a K ink, and at the lower limit density of the
embedding density d. In addition, the ink jet printing section 32, as shown in Fig. 15B, prints another divided region rr2
using the K ink, and at the upper limit density of the embedding density d. In addition, the reference region rr which has
been printed at the lower limit density of the embedding density d is printed at a complementary density in a black color
in which the CMY inks are superposed.
[0091] In addition, in the present embodiment, when the embedding density d is lower than the prescribed density of
the embedded region r in the monochrome image FM, the ink jet printing section 32 prints the embedded region r using
a black color in which CMY inks are superposed so that the density of the embedded region r becomes the prescribed
density of the monochrome image FM. For example, the face image 11 is divided into color image data in which CMY
components are 10% and monochrome image data in which a K component is 90%, as shown in Fig. 4, and when the
embedded region r is printed using a K ink at the embedding density d: 100%, the ink jet printing section 32 does not
perform printing of the embedded region r, using a black color in which the CMY inks are superposed.
[0092] On the other hand, when the embedded region r is printed using a K ink, at the embedding density d: 50%, the
ink jet printing section 32 prints the embedded region r, using a black color in which the CMY inks are superposed, at



EP 3 067 217 A1

12

5

10

15

20

25

30

35

40

45

50

55

a density of 50% (hereinafter, called a complementary density) which is determined using the prescribed density of the
monochrome image FM as reference. In addition, when the embedded region r is not printed using a K ink (that is, the
embedding density d at the time of printing using a K ink is 0%), the ink jet printing section 32 prints the embedded
region r, using a black color in which the CMY inks are superposed, at a complementary density of 100% which is
determined using the prescribed density of the monochrome image FM as reference.
[0093] Next, using Fig. 16, a flow of a print processing of an image by the ID card manufacturing device 30 according
to the present embodiment will be described. Fig. 16 is a flow chart showing an example of a flow of a print processing
of an image by the ID card manufacturing device according to the fourth embodiment.
[0094] In the present embodiment, the image processing section 31 generates an original image using a dither method
or the like (step S1601). Next, the image processing section 31 divides image data of the original image into monochrome
image data and color image data, using a predetermined division ratio (step S1602). Next, the image processing section
31 determines a part of a background image of the face image 11 in the monochrome image FM based on the monochrome
image data as the embedded region r.
[0095] Further, the image processing section 31 sets the embedding density d at the time of printing the embedded
region r using a K ink, based on forgery preventing information to be embedded in the original image (step S1603). In
addition, when the embedding density d is lower than the prescribed density of the monochrome image FM, the image
processing section 31 sets a complementary density at the time of printing the embedded region r, using a black color
in which the CMY inks are superposed so that the density of the embedded region r becomes equal to the prescribed
density of the monochrome image FM (step S1604).
[0096] After that, the ink jet printing section 32 performs printing of the color image FC based on the color image data,
using the CMY inks, on the substrate 2 (step S1605). Further, the ink jet printing section 32 performs printing of a region
except the embedded region r in the monochrome image FM based on the monochrome image data, on the substrate
2, using the K ink.
[0097] Next, the ink jet printing section 32 prints the embedded region r in the monochrome image FM to be printed
in the substrate 2, using the K ink, at the embedding density d (step S1606). Further, when the embedding density d is
lower than the prescribed density of the monochrome image FM, the ink jet printing section 32 prints the embedded
region r using a black color in which the CMY inks are superposed, at the complementary density. By this means, an
original image in which the color image FC and the monochrome image FM are synthesized, is formed on the substrate
2 (step S1607).
[0098] In addition, when having printed the color image FC and the monochrome image FM on members (the substrate
2 or the film F) different from each other, the ID card manufacturing device 30 finally pastes the substrate 2 and the film
F together, and thereby synthesizes the color image FC and the monochrome image FM.
[0099] In this manner, according to the ID card manufacturing device 30 according to the fourth embodiment, since it
is possible to embed the forgery preventing information in the original image in a state invisible by the naked eye, when
the forgery preventing information is embedded in personal information such as the face image 11 and the character
information 12, it is possible to enhance resistance to the abuse of the ID card 1 without deteriorating the image quality
of the personal information.

(Fifth embodiment)

[0100] The present embodiment is an example to print an embedded region by laser engraving at an embedding
density. In the following description, regarding the same portion as the portion in the second and fourth embodiments,
the description thereof will be omitted.
[0101] In the present embodiment, the laser engraving section 93 of the ID card manufacturing device 90 prints the
embedded region r of the monochrome image FM by laser engraving at the embedding density d. By this means, since
it is possible to embed forgery preventing information in an original image in a state invisible by the naked eye, in the
same manner as in the fourth embodiment, when the forgery preventing information is embedded in personal information
such as the face image 11 and the character information 12, it is possible to enhance resistance to the abuse of the ID
card 1 without deteriorating the image quality of the personal information.
[0102] In the present embodiment, the image processing section 91 performs the determination of the embedded
region r and the setting of the embedding density d, in the same manner as the image processing section 31 of the
fourth embodiment. And the laser engraving section 93 irradiates a region except the embedded region r in the mono-
chrome image FM with laser from the laser irradiation section 93b, and thereby prints the region at the prescribed density
of the monochrome image FM. In addition, the laser engraving section 93 irradiates the embedded region r with a laser
from the laser irradiation section 93b, and thereby prints the embedded region r at the embedding density d.
[0103] In addition, in the present embodiment, the image processing section 91 performs the determination of the
reference region rr, and the selection of the reference density, in the same manner as the image processing section 31
of the fourth embodiment. And, the laser engraving section 93 irradiates the reference region rr with a laser from the
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laser irradiation section 93b, and thereby prints the reference region rr at the reference density.
[0104] Further, in the present embodiment, when the embedding density d is lower than the prescribed density of the
monochrome image FM, the ink jet printing section 92 prints the embedded region r in a black color in which the CMY
inks are superposed, in the same manner as the ink jet printing section 32 of the fourth embodiment, so that the density
of the embedded region r becomes equal to the prescribed density of the monochrome image FM.
[0105] Next, a flow of a print processing of an image by the ID card manufacturing device 90 according to the present
embodiment will be described, using Fig. 17. Fig. 17 is a flow chart showing an example of a flow of a print processing
of an image by the ID card manufacturing device according to the fifth embodiment.
[0106] In the present embodiment, the image processing section 91 generates an original image using a dither method
or the like (step S1701). Next, the image processing section 91 divides image data of the original image into monochrome
image data and color image data, using a predetermined division ratio (step S1702). Next, the image processing section
91 determines a part of the background image of the face image 11, in the monochrome image FM based on the
monochrome image data, as the embedded region r.
[0107] Further, the image processing section 91 sets the embedding density d at the time of printing the determined
embedded region r by laser engraving, based on the forgery preventing information to be embedded in the original image
(step S1703). In addition, when the embedding density d is lower than the prescribed density of the monochrome image
FM, the image processing section 91 sets a complementary density at the time of printing the embedded region r, using
a black color in which the CMY inks are superposed, so that the density of the embedded region r becomes equal to
the prescribed density of the monochrome image FM (step S1704).
[0108] After that, the ink jet printing section 92 performs printing of the color image FC based on the color image data,
using the CMY inks, on the substrate 2 (step S1705). Further, the ink jet printing section 92 performs printing, by laser
engraving, of a region except the embedded region r in the monochrome image FM based on the monochrome image
data, on the substrate 2.
[0109] Next, the laser engraving section 93 irradiates in the substrate 2 with laser, to print the embedded region r in
the monochrome image FM, at the embedding density d (step S1706). Further, when the embedding density d is lower
than the prescribed density of the monochrome image FM, the ink jet printing section 92 prints the embedded region r
using a black color in which the CMY inks are superposed, at the complementary density. By this means, an original
image in which the color image FC and the monochrome image FM are synthesized is formed on the substrate 2 (step
S1707).
[0110] In addition, when having printed the color image FC and the monochrome image FM on members (the substrate
2 or the film F) different from each other, the ID card manufacturing device 90 finally pastes the substrate 2 and the film
F together, and thereby synthesizes the color image FC and the monochrome image FM.
[0111] In this manner, according to the ID card manufacturing device 90 according to the fifth embodiment, it is possible
to embed the forgery preventing information in the original image in a state invisible by the naked eye, in the same
manner as the fourth embodiment. Accordingly, it is possible to enhance resistance to the abuse of the ID card 1 without
deteriorating the image quality of the personal information when the forgery preventing information is embedded in
personal information such as the face image 11 and the character information 12.

(Sixth embodiment)

[0112] The present embodiment is an example of a detection device which acquires forgery preventing information
from the ID card manufactured by one of the ID card manufacturing devices according to the fourth and fifth embodiments.
In the following description, regarding the same configuration as the configuration in the third embodiment, the description
thereof will be omitted.
[0113] In the present embodiment, the embedded region r in the original image printed on the ID card 1 is printed with
a K component which absorbs a light of a wavelength of a near infrared ray band, or printed by laser graving. For the
reason, a light with which the irradiation section 1201 irradiated the embedded region r is absorbed by the embedded
region r, and thereby the reflectivity thereof becomes low, and the reflectivity thereof varies depending on a density
(embedding density d) of the printing performed to the embedded region r with the K component or by laser engraving.
[0114] The signal processing section 1205 identifies a density of the embedded region r, based on the image signal
transmitted from the sensor 1204, and acquires forgery preventing information corresponding to the identified density.
For example, the signal processing section 1205 acquires a code associated with the identified density as the forgery
preventing information, using the embedding density table T shown in Fig. 14.
[0115] Then, the image display section 1206 displays the forgery preventing information (for example, the code)
acquired by the signal processing section 1205. By this means, a user of the detection device confirms the forgery
preventing information displayed on the image display section 1206, and can thereby determine authenticity of the ID
card 1. In addition, the determination section 1207 determines authenticity of the ID card 1 based on the forgery preventing
information acquired by the signal processing section 1205.
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[0116] In this manner, according to the detection device according to the sixth embodiment, a light of a wavelength
of a near infrared ray band is detected, and thereby the forgery preventing information embedded in the monochrome
image FM can be detected.
[0117] As described above, according to the first to third embodiments, since a forgery preventing character can be
printed in the monochrome image FM of any density, it is possible to print the forgery preventing character in the
monochrome image FM with a density which differs depending on a person. In addition, according to the fourth to sixth
embodiments, when embedding forgery preventing information in personal information, it is possible to enhance resist-
ance to the abuse of the ID card 1, without deteriorating the image quality of the personal information.
[0118] While certain embodiments have been described, these embodiments have been presented by way of example
only, and are not intended to limit the scope of the inventions.

Claims

1. A printing method, comprising:

detecting a density of a first black image to be printed in a first black color;
determining, when the detected density is equal to a first density, a size of a first character to be embedded in
the first black image to a first size, and printing the first character at the first size in a second black color with a
transmissivity at a near infrared ray band that is different from that of the first black color;
determining, when the detected density is lower than the first density, a size of the first character to a second
size larger than the first size, and printing the first character at the second size in the second black color; and
printing a region except a region in which the first character is to be printed in the first black image, in the first
black color.

2. The printing method according to Claim 1, wherein:

the first black color is a color of a black (K) ink; and
the second black color is a color in which respective inks of cyan (C), magenta (M) and yellow (Y) are superposed;
further comprising:

detecting a first ratio of a black image in a first image of a print target;
dividing the first image of the print target into a second image to be printed with the CMY inks and the first
black image to be printed with the K ink, at a prescribed ratio;
printing the second image with the CMY inks; and
printing the first image by synthesizing the second image and the first black image.

3. The printing method according to Claim 2, wherein:

when the first ratio is not more than a prescribed ratio, a ratio of the first black image in the division ratio is
increased.

4. The printing method according to Claim 2 or 3, wherein:

the size of the first character is determined with reference to a table in which the density of the first black image
and a size of a character to be embedded in the first image are associated with each other.

5. The printing method according to any one of Claims 1 to 3, wherein:

in the first black image, the density varies depending on an area of dots per unit area.

6. The printing method according to Claim 5, wherein:

the size of the first character is determined so that a line width of the first character is longer than a distance
between the dots.

7. The printing method according to Claim 1, wherein:
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the first black color is a black color printed by laser engraving.

8. The printing method according to Claim 1, wherein:

to detect the density of the first black image to be printed in the first black color is to detect a density of a
prescribed region in which a character is to be embedded in the first black image.

9. A printing method, comprising:

printing a first region that is at least a part of a first black image, using a first black color with a transmissivity of
a light at a near infrared band that is a first transmissivity, at a second density which is not more than a first
density that is previously set to the first region and corresponds to forgery preventing information; and
printing, when the second density is lower than the first density, the first region using a second black color with
a transmissivity of a light at the near infrared band that is a second transmissivity different from the first trans-
missivity, so that a density of the first region becomes equal to the first density.

10. The printing method according to Claim 9, wherein:

the first region is a region of shape of a character code in the first black image.

11. The printing method according to Claim 9, further comprising:

printing a second region which is different from the first region in the first black image, using the first black color,
at a density that is a reference of the first density.

12. The printing method according to Claim 11, wherein:

the second region has two regions in the first black image;
further comprising:

printing one region using the first black color, at an upper limit density of a density set for the first region; and
printing another region using the first black color, at a lower limit density of the density set to the first region.

13. The printing method according to Claim 12, wherein:

a density of the first region of the first black image is the first density.

14. The printing method according to any one of Claims 9 to 13, wherein:

in the first black image, the density varies depending on an area of dots per unit area.

15. The printing method according to Claim 9, wherein:

the first black color is a color of a black (K) ink; and
the second black color is a color in which respective inks of cyan (C), magenta (M) and yellow (Y) are superposed;
further comprising:

detecting a first ratio of a black image in a first image of a print target;
dividing the first image of the print target into a second image to be printed with the CMY inks and the first
black image to be printed with the K ink, at a prescribed ratio;
printing the second image with the CMY inks;
printing a region except the first region in the first black image, with the K ink; and
printing the first image by synthesizing the second image and the first black image.
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